Application of optical coherence tomography, pulsed photoacoustic technique, and time-of-flight technique to detect changes in the scattering properties of a tissue-simulating phantom.
Intralipid is a well-known emulsion used as a tissue-simulating phantom in developing optical imaging and diagnostic techniques for medical applications. The optical coherence tomography (OCT), pulsed photoacoustic (PA), and time-of-flight (TOF) techniques were used to detect glucose-induced changes in the optical properties of Intralipid. A comparison of the applicability of these techniques to register changes in the scattering properties of Intralipid samples showed that OCT is the most effective method, whereas the sensitivity of the PA technique was less pronounced. Photon migration studies with the TOF technique showed changes in pulse amplitude, pulse width, and arrival time of the pulse maximum as a function of changes in Intralipid concentration. Also the measured signal parameters showed changes when measuring high glucose concentrations.